A phosphodiesterase type-5 inhibitor, sildenafil, induces sperm capacitation and penetration into porcine oocytes in a chemically defined medium.
The present study was undertaken to determine the effect of a phosphodiesterase (PDE) type-5 (cyclic guanosine monophosphate-specific) inhibitor, sildenafil, on capacitation and penetration of boar spermatozoa in a basic chemically defined medium (adenosine- and theophylline-free PGM-tac4). When ejaculated spermatozoa were cultured for 90 minutes in the absence or presence of sildenafil at 2.5 mM, the inhibitor significantly increased the percentage of capacitated/acrosome-reacted spermatozoa, as a result of the chlortetracycline assay. When fresh spermatozoa were co-cultured with oocytes in the presence of sildenafil at a different concentration (0, 2.5, 25, or 250 μM), higher sildenafil concentrations (25 and 250 μM) significantly resulted in higher sperm penetration rates. When oocytes matured in vitro were co-cultured with spermatozoa in the presence of 25 μM sildenafil or 25 mM caffeine benzoate for 8 hours, the incidence of penetrated oocytes did not differ between two groups, whereas the incidence of monospermic oocytes in penetrated one was significantly higher in the presence of sildenafil. Immunocytochemical analysis reported the presence of PDE type-5 on the acrosome region of boar spermatozoa. These results report that regulation of cyclic guanosine monophosphate-specific PDE type-5 by sildenafil somehow can increase the penetrability of boar spermatozoa in vitro.